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STARTER ASSY (5L-E)
COMPONENTS
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BOO4B1

Magnetic Finger

PO5054
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1. REMOVE STARTER YOKE ASSY
{a) Remove the screw and terminal 50 wire.
{b) Remove the nut and disconnect the terminal C wire.
(c) Pull out the starter yoke assy with the armalure assy.
2. REMOVE MAGNET STARTER SWITCH ASSY
{a) Remove lhe 2 screws and magnet starter switch assy.
(b) Remove the return spring.
{c) Remove these parts from starter housing.
) Staner clutch sub-assy
2 Starter armatura pinion
3) Starter idler pinion
4y Retainar
5} Clutch roller
(d) Using a magnetlic finger, remove the steel ball.

2/14




02.07.2021 SM_7 - Auto Service Repair Manuals and Wiring Diagrams

| 19-3
‘ STARTING & CHARGING - STARTER ASSY {5L-E}

3.  REMOVE STARTER BRUSH HOLDER ASSY

{a)  Using a screwdriver, hold the spring back and disconnect
the brush.

(b) Disconnect the 4 brushes and remove the brush holder
assy.

4. REMOVE STARTER ARMATURE ASSY

(@)  Using a plastic-faced hammer, tap the end of starter yoke
assy and remove the armature assy.

5. INSPECT STARTER ARMATURE ASSY

If the surface of the commutator is dirty or burned, polish the

part with sandpaper (#400) or replace the armature.

(a} Check the commutator open circuit.
(1) Using an ohmmeter, check that there is continuity
between the segments of the commutator.
If there is no continuity between any segment, replace the ar-
mature assy.

ST aus

Armature Core (b) Check the commutator ground.

Commutator (1)  Using an ohmmeter, check that there is no continu-
ity between the commutator and armature core.

If there is continuity, replace the armature assy.

No Continuity

ST

(c)  Check the commutator circle runout.
(1)  Place the armature on the V-blocks.
(2) Using a dial gauge, measure the circle runout.
Maximum circle runout: 0.05 mm (0.0020 in.)
If the circle runout is greater than maximum, correct it with sand-
paper (#400) or replace the armature assy.
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STARTING & CHARGING -~ STARTER ASSY (5L-E)
{d) Using vernier calipers, measure the commutator diame- \
ter.
Diameter:
Standard a5.0 mm {1.378 in.)
Minimum 34.0 mm {1.33% in.)
If the diameter is less than the minimum, replace the armature
assy.
Cﬁi
\'Ij STHEG
{e) Measure the undercut depth of commutator.
L Depth:
T T Standarc 0.7 mm (0.028 in.)
Mimmum 0.2 mm (0,008 in)
If the undercut depth is less than the minimum, correct it with
a hacksaw blade.
(fy  Inspect the bearings.
I (1)  Check that the bearing rotates smoothly.

staoan | If necessary, replace them.,

6. INSPECT STARTER YOKE ASSY
(a) Inspect for open circuit. !
(1) Check that there is continuity between the terminal r
C wire and brushes. |

If there is no continuity, replace the starter yoke.

N Continuity |

BO0455

(b) Inspect for ground.
{1}  Check that there is no conlinuity between the termi-
nal C wire and starter yoke body.
{2) Check that there is no continuity between the
brushes and starter yoke body.
If there is continuity, replace the slarter yoke assy.

004N
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7. INSPECT BRUSH
(@) Using vernier calipers, measure the brush length.
Brush length:

Standard 16.5 mm (0.650 in.)

Minimim 9.0 mm {0.354 in }
If the length is less than the minimum, replace the brush holder
and starter yoke assy.

8. INSPECT STARTER BRUSH HOLDER ASSY

{a) Using an ohmmeler, check that there is no continuity be-
tween the positive and negative brush holders.

If there is continuity, replace the brush holder.

Y e P2I0IG

(b)  Using a pull scale, measure the brush spring load.
Spring load:

Standard 265~ 523N (2.7 -3.3 kgf, 6.0~ 7.3 Ibf)

Minimum 17.6 N 1.8 kgt, 4.0 Ibl)
If the spring load is less than the minimum, replace the brush
springs.

STaon

9. INSPECT STARTER CLUTCH SUB-ASSY
(a) Check that the starter clutch operates.
If the starter clutch is does not operate, replace it.

Proga-
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- Terminal ¢ | 10. INSPECT MAGNET STARTER SWITCH ASSY
i-// .~/ | (@ Check the pull-in coil continuity.
N (1) Using an ohmmeter, check that there is continuity
between terminals 50 and C.
If there is no continuity, replace the magnet starter switch assy.

Y ATA0E4
Siwitoh Body (b) Check Ihle holding coil continuity. ‘ o
‘ (1) Using an ohmmeler, check that there is continuity
Terminal 50 between terminals 50 and switch body.
‘ ﬁ 1 If there is no continuity, replace the magnet starter switch assy.
PETN
81
” {

11. INSTALL STARTER ARMATURE ASSY
{(a) Using a press, install the armature assy.

= PO4E9E

12. INSTALL STARTER BRUSH HOLDER ASSY

(a) Align the claw of the brush holder with the claw groove of
the starter yoke assy.

(b) Place the brush holder on the starter yoke assy.

(c) Using a screwdriver, hold the brush spring back,

(d) Connect the brush into the brush holder.

(e) Connect the 4 brushes.

NOTICE:

Check that the positive (+) lead wires are not grounded.
() Install a new O—ring to the groove of the starter yoke.
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8l 2 fooAsa

13. INSTALL MAGNET STARTER SWITCH ASSY
(a) Apply grease to the steel ball, return spring.
(b) Install the steel ball into the magnet starter switch hole.
(c) Insert the return spring into the magnel starter switch
hole.
(d) Place there parts in position on the starter housing.
i Starer clulch sub—assy
{2) Stater armalure pinion
3} Starter idler pinion
4} Relainer
5 Clutch roller
(e) Install the starler housing to the magnet magnet switch
assy with the 2 screws.
Torque: 9.3 N-m (95 kgf-cm, 82 in..Ibf)
14. INSTALL STARTER YOKE ASSY
(@) Install a new O-ring to the groove of the through bolt.
(b)  Alignthe claws of the brush holder with the grooves of the
magnet starter switch.
(c} Install the starter yoke assy with the armature assy.
(d) Align the punch mark of the starter yoke with the line of
the magnet starter switch.
(e) Install a new O-ring to the through bolt.
(f)  Install the 2 long bolts.
Torque: 12.7 N-m (130 kgf.cm, 9 ft.Ibf)
(g) Connect the terminal C wire with the nut.

Torque: 5.9 N-m (60 kgf.-cm, 52 in..Ibf)

https://cardiagn.com/starting-charging-toyota-5I-e-engine/
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GENERATOR ASSY (5L-E)
COMPONENTS

Generator Rotor Assy

Washer

Drive End Frame

Vacuum Pump

Rt

g | 4.1 (42, 36 in. Ibf) | o
7.8 (80, 69 in. Ibf) J [$1642,2 £ s

| 4.4 (45,39 in.1bt) |

Terminal
Insulator

| 4.5 (46, 40 in. Ibf) |

| 3.8 (39, 34 in. Ibf) |

Brush Holder
Cover

% | 2.0 (20, 18 'i'n.'ib";ﬂ

Plate Terminal

Rear End Cover |

Rectifier End Frame ‘
Regulator

Rubber Insulat
ubber Insulator Generatar Holder w/ rectifier

[
| |
"____N'm_(kgf-cm‘ f-lbf) |; Specified torque [

y @ Non-reusable part

ATA00F
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OVERHAUL

. REMOVE VACUUM PUMP ASSY
(a) Place the matchmarks as shown.
(b) Remove the 4 bolts and vacuum pump assy.

2. REMOVE REAR END COVER

(a) Remove the nut and terminal insulator.

(b) Remove the bolt, 3 nuts, plate terminal and rear end cov-
er.

Y ATA00S
3. REMOVE GENERATOR BRUSH HOLDER AND
GENERATOR REGULATOR
{a) Remove the brush holder cover.
(b) Remove the 2 screws and brush holder assy.
(c}) Remove the seal plate.
(d) Remove the 3 screws and regulalor assy.
Y ATanna
4. REMOVE GENERATOR HOLDER W/RECTIFIER
Al (a) Remove the 4 screws and rectifier holder.
NN (b) Remove the 4 rubber insulators.
L5, /JI
Y i ‘f_"l\ﬁ,/ff/ A74010
T — ———
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¥ AR AT4011

5. REMOVE RECTIFIER END FRAME
(a) Remove the 4 nuts and cord clamp.

Afaq 2

80366

P B

No Continuity

p 83132

{b) Using SST, remove the rectifier end frame.
SST 09286-46011

() Remove the generator washer from the rotor.

6. REMOVE GENERATOR ROTOR ASSY
{a) Using SST and press, press out the rotor.

7. INSPECT GENERATOR ROTOR ASSY
(a) Check the rotor for open circuit.
(1) Measure the resistance between the slip rings.
Standard resistance: 2.1 - 2.5 Q at 20 °C (68 °F)
If there is no continuity, replace the rotor,

(b)  Check the rotor for ground.
(1)  Using an ohmmeter, check that there is no continu-
ity between the slip ring and rotor.
If there is continuity, replace the rotor.

https://cardiagn.com/starting-charging-toyota-5I-e-engine/
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(c) Check that the slip rings are not rough or scored.

If rough or scored, replace the rotor.

(d) Using vernier calipers, measure the slip ring diameter.
Standard diameter: 14.2 — 14.4 mm (0.559 - 0.567 in.)

,ﬁl Minimum diameter: 12.8 mm (0.504 in.)

! /"j If the diameter is less than the minimum, replace the rotor.

“z\l (e) Inspect the bearing.

(1) Inspect the bearing is not rough or worn.

aeno| I necessary, replace the generator rotor.

8. INSPECT DRIVE END FRAME
(a) Check the stator for open circuit.
(1} Using an ohmmeter, check that there is continuity
between the coil leads.
If there is no continuity, replace the drive end frame assembly.

(b) Check the stator for ground.
(1)  Using an ohmmeter, check that there is no continu-
ity between the coil lead and drive end frame,
If there is continuity, replace the drive end frame assembly.
(c) Inspect the bearing.
(1) Inspect the bearing is not rough or worn.
If necessary, replace the generator assy.

9. INSPECT GENERATOR BRUSH HOLDER ASSY
(a) Using vernier calipers, measure the exposed brush
length.
Standard exposed length:
9.5 - 11.5 mm (0.374 - 0.453 in.)
Minimum exposed length: 1.5 mm (0.059 in.)
If the exposed length is less than the minimum, replace the
brush holder assembly.

F138635

10. INSPECT GENERATOR HOLDER W/RECTIFIER
{a)} Check the positive rectifire.

<y (1) Using an chmmeter, connect one tester probe to the
QL positive lerminal and the other to each rectifier ter-
L minal.
(2) Reverse the polarity of the tester probes and repeat
Positive Terminal step (1).

Rectifier Terminal (3) Check that one shows continuily and the other

shows no continuity,
If the continuity is not as specified, replace the rectifier holder.

P
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STARTING & CHARGING - GENERATOR ASSY (5L—F:

vt b
P el o Pagagy

P B1a407

- it

(.}Iﬁl\

P Hi4400

(b) Check the negative rectifire,

(1) Using an ohmmeter, connect one lester probe to
each negalive terminal and the other to each rectifi-
er terminal.

(2}  Reverse the polarity of the tester probes and repeat
step (1).

(3) Check that one shows continuity and the other
shows no continuity.

If the continuity is not as specified, replace the rectifier holder.

11. INSPECT GENERATOR REGULATOR ASSY

(@)  Using an ohmmeter, check the continuity between termi-
nals F and B.
Standard:
When the positive and negative poles between termi-
nals F and B are exchanged, there is continuity in one
way but no continuity in another way.

If the continuity is not as specified, replace the regulator.

(b)  Using an ohmmeter, check the continuity between termi-
nals F and E.
Standard:
When the positive and negative poles between termi-
nals F and E are exchanged, there is continuity in one
way but no continuity in another way.

If the continuity is not as specified, replace the regulator.

12. INSTALL GENERATOR ROTOR ASSY

(a) Using a press, press in the rotor.

(b) Place the alternator washer to the rotor.

17 mm
Socket
Wrench

J
L =
\—/ S039%0
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13. INSTALL RECTIFIER END FRAME
(@) Using a 17 mm socket wrench and press, slowly press in
the rectifier end frame.
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Install the cord clamp and 4 nuts.
Torque: 4.5 N-m (46 kgf-cm, 40 in.-Ibf)

INSTALL GENERATOR HOLDER W/RECTIFIER
Install the 4 rubber insulators on the lead wires.

NOTICE:
Be careful of the rubber insulators installation direction.

Install the rectifier holder while pushing it with the 4

Screws.
Torque: 2.9 N-m (30 kgf-cm, 26 in..Ibf)

INSTALL GENERATOR BRUSH HOLDER AND

GENERATOR REGULATOR

Install the regulator assy with the 3 screws.

Torque: 2.0 N-m (20 kgf-cm, 18 in..Ibf)
Place the seal plate.

Install the brush holder assy with the 2 screws.

Place the brush holder cover.
Torque: 2.0 N-m (20 kgf-cm, 18 in..Ibf)

INSTALL REAR END COVER

Install the rear end cover and plate terminal with the boll

and 3 nuts.

Torque:

4.4 N-m (45 kgf.cm, 39 in..Ibf) for nut
3.8 N-m (39 kgf-cm, 34 in.-Ibf) for bolt
Install the terminal insulator with the nul.
Torque: 4.1 N-m (42 kgf-cm, 36 in.-bf)
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